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Claims ; 



1 . A digital circuit for shifting a f rAqiip.nry band of 
a signal vector to a predetermined frequency band, wherein the 
signal vector is determined tiy a pair of I (in-phase) ana Q 
(quadrature) components on I-Q plane, comprising: 
5 a tjuu Lrui data generator for generating control data 

from a frequency difference between the frequency band and the 
predetermined frequency band; and 

a signal vector rotator for rotating the sign*] 
vector on the I-Q plane by an angle determined depending on the 
10 control data to produce an output signal vector in tne 
predetermined frequency band. 

D 2. The digital r.1 rr.n it according to claim 1, further 

comprising: 

g an analog- to-digital converter for converting a 

£5 

15 received analog signal vector to the signal vector according 
Lo a predetermined sampling clock, 

wherein the control data generator comprises ; 
a phase data generator lor generaLiny phase dala f rum 
the frequency, difference in synchronization with the 
2 0 predetermined sampling clock; and 

a converter for converting the phase data to the 
control data consisting of a plurality of control bite . 



s ■ 
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3. The digital circuit according to claim 2, wherein 
the signal .vector rotator comprises: 

a plurality of partial rotators which are connected 
in series 1n dftscfindi ng nr.der o£ a rotation angle, wherein each 
5 of the partial rotators receives a different bit or the uouLrol 
Dlts of the control data and rotates an output of a previous 
stage by a predetermined angle depending on a corresponding 
control bit received from the converter. 



4. The uiyitai circuit according to claim 2, wherein 

O 1 n the phase data generator generates the phase data by computing 

yy 

fH an integral multiple of a unit angle which is obtained Ixom a 

JS 

yg frequency shift per period of the predetermined sampling clock. 

ru 



5. A diyilal circuit for shifting a plurality of 



& ■ 

O frequency bands of input signal vectors to a predetermined canter 



15 frequency band to produce an output signal vector fur each 

p frequency band, wherein each of th* input signal vectors is 

Q 

determined by a pair of I (in-phase) and Q (quadrature) 
components on I-Q plane, comprising: 

an analog-to-digltal converter for converting 
20 analuy siynal vectors to the input signal vectors according to 
a predetermined sampling clock; 

a control data generator for generating control data 
from a frequency difference between each of the plurality of 
frequency bands and the predetermined center frequency band; 
2 5 a biyual vector rotator corresponding to each of the 
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plurality of frequency bands, for rotating the input signal 
vectors on the I-Q plane by an angla dotermined depending on 
corresponding control data Lu bhif L ihe frequency bands or tne 
1 nput. si gnal vftfitnrs tn the predetermined center frequency band; 
5 and 

a band-pass filter corresponding to thA signal 
vector, for receiving an output of the signal vector rotator 
and passing an output signal vector of the predetermined center 
frequency, band. 

10 h. ThA digital circuit according to claim 5, wherein 

the control data generator comprises ; 

a phASA data generator for generating phase data 

r ^ from the frequency difference in synchronization with the 

predetermined sampling clock; and 
15 a converter for converting the phase data r £ to the 

control data D consisting of a plurality of control bi Is D w , where 

-1 ]c m-2 (m is a positive integer) . 



7. The digital circuit according to claim 6, wherein 
the phase data generator generates the phase data <P by computing 

2 0 an integral multiple of a unit angle A whlcn is obtained from 
a frequency shift 0 per period of the predetermined campling 
clock, wherein. Ihe unit angle A Is represented bv 300° x 0 , 
wherein the frequency shift 0' is obtained by dividing the 
frequency difference by a frequency of the predetermined 

2 5 sampling elocX and is represented in form of RN / 'T (RN is an 
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rational number) , 

8. The digital circuit dccui/diny Lo claim 7, wherein 
the nnnvftrt.ftr par-Forms a conversion operation according to the 
following steps: 
S Step 1) k - -1 and ® x = 

Step 2) D x - sign bit ol 

Step 3) if K = m - 2. then exit- else go to step 4): 

Step 4) r ? kVi - T' : , - when D x - 0 , and 

o.^. = <P.^ - c?^ when D : , = 1, where a Sl = arc tan (2 :e ) : 
% ! 10 Sr^p 51) k = V + 1; and 

III Step 6) go to step 3). 

'fiKSS 

■^g 9, The digital circuit according to claim 8, wherein 

I he aiyual veclur ro later comprises: 



5 



B a plurality of partial rotators R K which are 

j 3 * 15 connected in series in descending order ol a roldliun auyle, 

'GSRS 

p wh«r«1n thA partial rotators R K receive the control bits D^, 

^ respectively, and each of the partial rotators rotates an 

output of a previous stage k x 1 by a predetermined angle depending 
on a corresponding control bit received from the converter. 



2 0 10. The digital circuit according to claim 9, wherein 

a first partial rotator R. 1 rotates an input signal vector 
( T i . l , Q lu ) by an angle 0 ^ to produce a first output signal vector 
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each or parLial rotators R k (o^ m-2) rotates an input 
signal vp.ntor (T. ax . Q ln ,*) by an angle # K to produce an output 
5 cignal vector ( I 0UIJt . Q out . k ) as follows: 

where D> uaes numerical value representation such mat a 
numerical value "1" is represented by a logical value "1" and 
10 a numerical value "-X" is represented by a luyicdl value "0". 



11. The digital circuit according to. claim 9, wherein 
the signal vector rotator rotates an input signal vector (1^. 
0~ Q.,^) having an abcolutc value 2 ln by an angle 0 while the absolute 

y.3 value a lft becomes z eut , where © ana z out are represented as toiiows ; 



|^ fr) = x W u + V D f ■ arctan(2"* ) and 



Zoar = — : 



co$Q t 



12 . A digital demodul at.nr for use i n a multi-carrier CDMA 
(code division multiple access) communication system, for 
shifting two carrier Dands of input signal vectors to a center 
2 0 carrier band to produce an output signal vector for each carrier 
band, wherein each o£ the input slynai vectors is determined 
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by a pair of I (in -phase) and Q (Quadrature) components on I-Q 
plane, comprising: 

a quadrature frequency cuuveiLer for converting a 
received high frequency signal to analog signal vectors having 
5 I component and Q component ; 

an analog-to-digital converter for converting the 
analog signal vectors to tho input signal vcctor3 according to 
a predetermined samplinq clocX; 

a control data generator for generating conrroi data 
10 £rom a frequency difference between each of the plurality of 
S f rftr p lftnr y h^nfi.q anri the predetermined center frequency band; 

Ul a signal vector rotator corresponding to each o£ the 

y3 plurality of frequency bands, ror rotating the input signal 

ru 

vectors on the I-Q plane by an angle determined depending on 
^ 15 uurrespuudiuy uuutrul data to shift the frequency bands of the 
fef input signal vectors to the predetermined center frequency band; 

H and 

Q a band-pass filter corresponding to the signal 

O 

vector rotator, for receiving an output of the signal vector 
2 0 rotator and passing an output signal vector of the predetermined 
center frequency band. 

13. A method for shifting a frequency band of a signal 
vector to a predetermined frequency band, wherein the signal 
vector is determined by a pair of I {.in-phase} and Q ( quadrature ) 
2 5 components on I-Q plane, comprising the steps of; 

genera Ling control data from a frequency difference 
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between the frequency band and the predetermined frequency oand; 
and 

rotating the signal vector on the i-q plane by an 
anglft dAttArmi n Ad dftpAnding on the. control data to produce an 
5 output signal vector in the predetermined frequency band. 

14. A method for shifting a plurality of frequency bands 
of input signal vectors to a predetermined center rrequency cane 
vj- produca an output signal vector for each frequency band, 
wherein each of Ihe input signal vectors is determined by a pair 
10 of T ( i n-phasft) and Q (quadrature) components on I-Q plane, 
comprising; 

converting analog signal vectors to the input signal 
vectors according to a predetermined campling clock; 

generating control data from a frequency difference 

1 5 between each of the plurality of frequency bands and the 

predetermined center frequency band; 

rotating the input signal vAr.f.ors on the T-Q plane 
by an angle determined depending on corresponding control data 
to shift the frequency bands of the input signal vectors to the 

2 0 predetermined canter frequency band; and 

interlay frequency bands other than the 
prfidetermined center frequency band from an output of the signal 
vector rotator to pass an output signal vector ol the 
predetermined center frequency band. 



